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$,t0 Dr. J. Hancock's Observations on ~ Ileat Lightning; 

interruption for about an  hour, and the flakes of snow which 
then fell were the largest we ever saw, many being nearly an 
inch in diameter. All the surrounding country was conse- 
quently more or less covered with it, and upon the hills the 
snow was of a very considerable depth in many parts. 

With the exception of a few fine days from the 22nd to the 
25th, the month of  April was exceedingly cold and chilly; 
smart hail-showers occurred nearly on every alternate day, 
and it was not until the 4th of May that the weather became 
fine and seasonable. The  summer that followed was upon 
the whole fine, and the autumn one of the driest almost ever 
recollected in this neighbourhood, so much so, that the navi- 
gation of the canal in this vicinity is now, and has heen for 
some time past, considerably impeded for want of water. 

Carlisle, Nov. 10, 1833. 

LVI I .  On the Cause of the ApTearance commonl 9 termed Heat 
Lightning, and on certain corrdative 2~hcenomena. By 
J. HAI~COCK, M.D.* 

I B E G  leave to notice an occurrence which is every year 
more or less observable; and although not peculiar to this 

country (Demerara), it appears to merit special attention as 
conducive, perhaps, not merely to speculative, but to practical 
results. I allude to those luminous flashes or corruseations 
of electric light which ate so remarkable on the coast of 
Guiana, near the end of the dry season, (or before the com- 
mencement of great rains, and not unfrequently in a sky free 
from clouds,) darting from below the horizon either in solitary 
flashes, or at times occupying an arc of  it, from south-east to 
west, almost in an incessant tremulous blaze, and risir,g up 
the vault even to emulate the aurora borealis, as the latter 
appears in winter, in North America, and other higher lati- 
tudes. From the coast, these meteoric or electric flashes are 
seen generally in a southerly direction, corresponding with 
that of the Maeosie mountains, or the great chain of Parime 
(about 200 miles distant), and are most common in the months 
of  June and July. 

Similar flashes are seen also in the Orinoko near the en- 
trance of the rainy season, which there begins in March or 
April, proceeding, as it were, from the vast groups of granitic 
mountains to the south-west of Angostura, whilst they are 
l'arely observed in the direction of the plains on the north, as 

Communicated by the Author: a paper by whom, containing the 
~orincipal points here discussed, was read in 1826, at a Meeting of the Phi- 

sophical Society of British Guiana, by the Rev. Stephen Isaacson, M.A., 
Secretary. 
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and on certain correlative Phcenomena. S4,1 

those of Barcelona, Chaymas, and Calaboso. Soon after this 
the rivers begin to swell, and the rains commence in the 
:Lower Orinoko, where, conversing upon this subject, I was 
told by one, it was relampago sin trueho; by another, una 

fantasma; a learned fi'iar very gravely pronounced it to be" 
la madre de trueho. I inquired of several, whether it was not 
attended with thunder ? O, never ; it was relampago, no mas, 

lightning only.' W h y  so? had they ever been involved in it, 
or seen it close to them ? Never ; it was always seen f a r  off, 
' muy lexos'. This answer almost confirmed me in the con- 
verse opinion to theirs, and I have since fully satisfied myself 
on that head. These appearances occur more or less every 
year, but were especially remarkable in Essequibo, at the 
end of May and beginning of June 1819, and were followed 
soon after by great thunder-storms on the coast; and I have 
ever since regarded these corruscations, not merely as the 
precursors, but as announcing the actual commencement of 
great rains and thunder-storms in the interior, such in fact as 
I had experienced in travelling there at the same season in 
1811. 

The  same pheenomenon is, in North America, called heat 
lightning, as I believe it is in Europewj~ux d'horizon of the 
French. Without considering the great distance at which 
lightning is perceived and the small distance that thunder is 
heard, it is believed that such flashes are not accompanied by 
thunder or any explosion. As it occurs chiefly in hot weather, 
it is called heat lightning, fires of the horizon, and commonly 
regarded as some anomalous meteors, or electrical emanations 
unattended by thunder. At the same time, it is not merely a 
vulgar fancy, but one which has been entertained by the 
learned of all ages, and I am surprised to find it subscribed 
to by such distinguished travellers as Humboldt  and Volney. 

" At Arragua," says M. Humboldt,  " i n  the beginning of  
the month of March, the accumulation of the vesicular va- 
pours, visible to the eye, and with them, signs of atmospheric 
electricity augmented daily. We  saw flashes of heat lightning 
to the south: and the electromet, er o f  Volta displayed con- 
stantly at sun-set vitreous electricity."--Pers. Narr. vol. iv. 
p. 40~. " On the morning of April 15th (Upper Orinoco) 
the sky was in a great part obscured, and lightnings furrowed 
thick clouds at more than 40 ° of elevation. W'e were sur- 
prised at not hearing the sound of thunder. Was  it on account 
of the prodigious height of the storm ? It  appears to us, that 
in Europe the electric Jashes without thunder, vaguely called 
heat lightning, are seen generally nearer the horizon."--Pers. 
Narr. voI. v. p. 8. 
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3¢3 Dr. J. Hancock's Observations on 'Heat Lightning,' 

M. Volney, speaking of the combination and disunion of 
water and caloric, observes, "Hence  tile violent showers which 
follow loud claps of thunder, and which happen, generally, 
at the end of storms, the igneous matter being then expended. 
Sometimes the particles of fire being combined with the air 
only, it melts like nitre; and this it is, doubtless, which pro- 
daces those lightnings when no thunder is heard, called fires 
of" the horizon OCeux d'horizon). But is this igneous matter 
distinct from the electric ? Does it observe peculiar laws and 
affinities in its combinations and detonations ? This I shall 
not take upon me to examine. These researches are not 
suited to a narrative of travels," &c.--Travels in Syria, vol. i. 
p. 354. Such were the sentiments of this philosophical tra- 
veller, who, for sound judgement and unafthcted science, had 
few superiors. 

From what I have seen, and heard from the inhabitants re- 
specting those luminous appearances which " h a u n t  the moun- 
tain summits," I am confident that they are in general no other 
than the usual development of electric matter from thunder- 
clouds. A mountain up the Sibaroni is (doubtless from the 
same cause,) reputed to be volcanic : some peaks, indeed, seem 
to attract the lightning more than others ; to this, both their 
form and composition may contribute, and perhaps even their 
vegetable covering. I t  is said that the Mora tree (a large 
species of Mimosa,)attracts the lightning more than any other 
tree in Guiana. 

I have found from numerous trials (by counting seconds 
after the flash,) that thunder is seldom heard at a greater di- 
stance than '20 miles; indeed, I have rarely heard it when 
more than 15 miles distant, and the electric stream, in this 
case, is seen at a considerable elevation above tile horizon. 

Great guns are heard much further than thunder, or at 
nearly double the distance: the 8-o'clock gun at Demerara is 
often heard at Cape Batave, on the west coast of Essequibo, 
a distance of 40 miles. In respect to the intensity of sound, 
however, there is nothing we are acquainted with, that can 
bear a comparison with the.explosions of volcanos. On the 
bursting forth of Mount Soufriere, in the Island of St. Vin- 
cent, on the night of the 1st of May 1813, the explosions 
were heard in this colony (Demerara) like reports of cannon, 
more than ~00 miles fi'om the island. To this fact many peo- 
ple here can testify as well as myselfi W e  are told, indeed, 
that these explosions were heard even at Cayenne, and the 
Rio Negro, a distance of about 300 nautical leagues. Of this 
I was assured by the natives, as well as by Captain Orosco, 
then commandant of the Fort of Rio Negro. The island of 
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and on certain correlative Phwnomena. S¢S 

Barbadoes at noon of this memorable day was involved in 
midnight darkness, and the whole surface of the island was 
covered with the dust or cinders: of this substance I have a 
specimen which fell upon the deck and sails of a vessel, 180 
miles to windward of the volcano. In this ease it is probable 
that a continued succession of ignited materials being pro- 
jeeted from the mountain and rarefying the air, an upward 
draught was established, which carried the volcanic dust into 
the higher regions of the atmosphere, whence it was 'wafted 
by upper currents and fell over a vast space around. Wi th  
these ph~enomena history affords no parallel instance; al- 
though it is mentioned by Pliny, that the explosions of tEtna 
had been heard, and its cinders thrown upon the Afi'iean coast. 
But to resume the consideration of ~ heat lightning.' 

When  reflected lightning only can be seen, darting from 
below the horizon, we have no means of forming an estimate 
of the distance of thunder-storms. W e  shall perceive the flash 
or reflected light when the electric stream itself is developed 
far below the horizon ; it is not strange, therefbre, that we so 
often see the flash without hearing the explosion. 

Were  observations made for this purpose in countries well 
inhabited and of considerable extent, as France, Germany, &e., 
an estimate might be formed of the place of distant thunder- 
storms and great rains, or of those at least which happen at 
night. Such observations would, perhaps, effect mueh tbr the 
advancement of meteorological knowledge; and thus, I pre- 
sume, those meteors which are vaguely regarded as silent 
electrical emanations, would be found to proceed from real 
thunder-storms, in France engendered about the Pyrenees 
especially, and in North America from the Alleghany moun- 
tains: that such is the ease I feel persuaded, at least with 
respect to the equatorial regions. By observing the direc- 
tion of those flitting lights, and by subsequent inquiry at 
places falling under the same thumb, we might often be en- 
abled to trace out the localities of those mysterious.fires of 
the horizon. This remark regards the observations requisite 
for finding the place of heat lightning, so called, properly re- 
fleeted lightning, as I presume. 

Since this subject was laid before the Philosophical Society 
(of British Guiana), I have been enabled to obtain such infor- 
mation from intelligent persons residing far up the Demerara 
River (near the falls and mount~linous regions) as seems to place 
the matter altogether beyond a doubt; especially from Mr. For- 
syth, who lives near the falls, and IMr. Paterson (of Christians- 
burgh), a gentleman of probity and correct observation. Ac- 
cording to their testimony, the great rains (about June and 
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3a~¢ Dr .  J. Hancock ' s  Observatious on 'Heat Lightning,' 

July)  are there ushered in by the most tremendous peals of" 
thunder  and vivid lightning, by which large trees are often 
shattered to pieces. T he  same is further corroborated by the 
testimony of  the Indian natives*, who (in light canoes) pass 
in a few hours from the high lands enveloped in thunder-  
s torms to a serene air on the coast where no signs of  the s torm 
appear,  except at night, in those silent flashes which dar t  fi 'om 
below the horizon in the direction o f  the mountains. 

On  the flat coast of  Guiana thunder-s torms are compara-  
tively rare. I t  is the more elevated summits, as the chain of  
granit ic mountains, which produce these ext raordinary .me-  
teoric phsenomena, furnishing, as it were , electrical magazines, 
which, for certain periods of  the year, render  it the region of  
incessant thunder-s torms and impetuous rains. Thus ,  too, 
the elevated ridge o f  the Is thmus of" Darien,  at tracting the elec- 
t r ici ty from both oceans, is so remarkable for lorrents of  rain 
and unequalled tempests of  thunder  and l ightning;  as at Por to  
Bello and other parts of  this chain. 

I trust that  the foregoing considerations may'serve to prove 
that  the ph~enomena which go under  the vague n a m e s  of  
heat  lightning, jbux  d'horizon, &c., being regarded as phos- 
phorescences, ignesfatui, or some silent form o f  electricity, 
are no other  than reflected lightning from distant thunder-  
storms. I t  should be recollected, too, that  they are seldom 
observed dur ing the dry season in the interior, between Sep- 
tember  and March.  I t  is not  generally considered that the 
driest season on the coast is often contemporaneous with g rea t  
rains amongst  the interior mountains;  that  here the rains com- 
mence ;  and that  when the plains also become the theatre o f  
rains, and veiled in clouds, those distant and faint illumina- 
tions are now rendered invisible by the density o f  the horizon. 
T h e  small distance at which thunder  is audible, and the vast 
space over which the electric fluid, in reflected gleams, be- 

* The vast tract, only known by the name of Interior Guiana, forms one 
of the most interesting portions of South America. Those countries bor- 
dering on the north, the south and west, as Mexico, Brazil, Peru, &c.,have 
been more or less explored by European travellers, but Guiana remains a 
real terra ineognita. The writer has traversed some part of it. having been 
deputed by the Colonial Government in 1810, on an embassy amongst the 
interior tribes inhabiting the Essequibo, the Parime, the fabled El Dorado, 
and North Brazil, in an expedition most summary and ill planned : he was 
able to do little more than take a draught of the route and to mark a few 
of the more interesting features of the country. Having resided, however, 
nearly ~25 years in the British Colonies and Spanish America, and made 
numerous excursions inland, he can aver that a hundredth |3art of the 
amount so liberally bestowed by the British Government for the discovery 
of a North-west passage would, if laid out in exploring Guiana, be produc- 
tive of far greater benefit to science and to the interests of the nation. 
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and on certain correlative Phcenomena. 34.5 

comes visible, is in general overlooked, the visual ray of the 
stream itself being intercepted by the earth's rotundity, or by 
an extended horizontal volume of dense vapours. It may he 
further observed, that those supposed silent gleams are never 
seen in the zenith nor dose to any one, and that when the 
rains approach sufflcientlv near, the electric stream itself be- 
comes visible, and thun~ler audible, at first very low~ but 
]ou(ter as the distance diminishes. 

The  northern lights (which are doubtless electric) are at- 
tended with a loud crackling noise, which, in America, is often 
experienced as low as 44°~mrth, as I have witnessed at Bath, 
New Hampshire, in the months of December and January, 
especially in the winter of 1798-9. This happens (rely in the 
most severe cold; but thunder-storms and heal lightni~lg, so 
called, chiefly occur in the hottest season, or about the month 
of July. I t  would hence appe'tr that both a high degree of 
heat and great cold are {hvourable to the production of atmo- 
spherie electricity: its explosions in the latter ease (that of 
the aurora borealis) seem to be greatly diffused, and sound 
like numerous sparks elicited by the electrical battery. 

I t  would seem, in such cases, that the electric fluid, being in 
a manner insulated by the frozen surface, and its evolution 
from the earth thus intercepted, becomes, in the absence of 
aqueous vaponr and gaseous emanations, incapable of con- 
densation, so as to form an explosive current:  and in such 
condition--the earth being sealed by f ros t~a  thunder-storm 
was probably never known to happen. 

A brief quotation or two may serve concisely to exhibit the 
exceedingly vague ideas entert'dned on the present subject. 

" In a serene sky, the lightning in this country at least, al- 
most always hath a kind of indislinct appearance without any 
determinate tbrm, like the sudden illumination of the atmo- 
sphere occasioned by firing a quantity of loose guupowder; but 
when accompanied with thunder, it is well defined, and hath 
very often a zigzag form . . . . . . . . .  that which appears like indi- 
stinctoflashes , whose form cannot be readily observed, is seldom 
or never known to do lmrt."--E~w3/c. Brit., Art. Ll6na'NIN6. 
" T h e  reason why this kind of lightning is never attended with 
any report, is, that there is no particular object against which 
the force of the flash is directed .... A flash of lightning, how- 
ever limited its extent may appear, diffuses its effects over a 
great space of atmosphere, for, at[er one of these silent flashes, 
it is no uncommon thing to observe the sky become obscure 
though it had been quite serene l)efore."~.Enc.yc. Londinensis, 
Art. LI6HTNIN6. These remarks, although but an echo of 
established opinions, appear altogether too puerile and absurd 
to require any comment. 

Thh'd Series. Vol. 4. No. 23. May 1834. 2 Y 
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346 Rev. W .  D. Conybeare  on the probable 

I n  conclusion, it  may t~e remarket l ,  that  the,~e ph~enomena 
have been little noticed in this country ,  and for the reason,  
perhaps ,  t lmt mountains  of  considerable  magni tude  are  not  
abundan t  in E n g l a n d ;  nor  are  thunder - s to rms  so common 
here  as in t ropical  countries~ or  du r ing  the very ho t  mouths  
in Nor th  Amer ica* .  

J. Ha~COCK. 

L V I I I .  On the probable jhtm'e Extension o f  the Coalrlqelds 
at present worked in England. B 9 the Rev. ~V. D.  CONY- 
~BEARE, M.A., F.R.S. ,  ~v. 

[Continued from p. 163.] 

W E have a l ready  t raced the carboniferous beds repos ing  
on the eastern flank of  the grea t  ant icl inal  line of  the  

Penn ine  chain th rough  D e r b y s h i r e  as far south as Not t ing-  
ham ; and  we concluded with the  observat ion that  it appea red  
desi rable  to endeavour  to ascertain its p ro longat ion  in this 
direct ion sooth of  the Derwent .  

Mr ;  Sedgwiek has la te ly  ascer ta ined that  the  t ransi t ion 
chain of  Charnwood  Fores t  forms an anticl inal  l ine rang ing  
fi'om nor th-west  to south-east  t ;  and he considers  the carboni -  
ferous l imestone o fBreedon ,  &e., as rest ing agains t  the western 
slope o f  this ant icl inal  in its extension nor thwards ,  so that  it 

'~ We have deemed it right to give insertion to Dr. Hancock's paper, 
because the error which he refutes is still widely prevalent ; but meteoro- 
logists, we believe, have for some time been aware of the true nature of 
the pheenomenon in question, in proof of which we may cite the followh)g 
passage from Mr. Luke Howard's " Climate of London," (Second Edition, 
vol. ii. p. 309,) with which, however, Dr. Hancock is evidently unac- 
quainted. 

c, ,Summer Lightning.~It is a popular error, very commonly entertained, 
that on fine summer evenings there is sometimes a harmless kind of light- 
nin~ without the usual accompaniments of dense clouds and electrical ex 
plosions. The mistake has o,'iginated in the great distance at which ligh.- 
ning may be perceived in a dark night." 

" Seventh Mo. 31. [July 31, 1813.]--I perceived much faint li_~ht- 
ning in the S,E., although it was bright starlight, and not a cloud visible 
at the time. On communication with my brother, who was then at 
Hastings, he informed me that they had on the above-mentioned evening 
a heavy thunder-storm in view for some hours, ranging, as he conceived, 
in a line between Dunkirk and Calais on the opposite coast. It is probable, 
therefore, that the greater part of the discharges, the faint light of which 
w~s perceptible at Tottenham, were actually made at the distance of a 
hundred and twenty miles. I saw, however, one stroke with the usual 
linear zigzag appearance, which I judged to proceed fi-om the earth to the 
clouds, and which may have been a returning stroke far on this side of the 
storm." See also p. 45. of the same volume of Mr. Howard's work t'~w 
additional evidence on the subjeet, well understood by the author, in con. 
fortuity with the explanation here quoted.--Em'r. 

1' See Lond. and Edinb. Phil. Meg. tbr January, p. 69.~EmT. 
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